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Indian Standard 

SPECIFICATION FOR 
CROTONALDEHYDE 

0. FOREWORD 

OJ This Indian Standard was adopted by the Indian Standard* 
Institution on 15 January 1964, after the draft finalized by the Alcohols 
and Allied Products Sectional Committee had been approved by the 
Chemical Division Council. 

0.2 Crotonaldehydc is a useful chemical intermediate by virtue of its 
highly reactive character. It undergoes the characteristic reactions of the 
cthylenic double bond as well as those of simple aldehydes. It is a 
starting material for a wide range of aldehydc-aminc type of rubber 
antioxidants and acceleiators; for example, crotonic acid, butyraldehyde 
and butanol, quinolinc yelJow and other dyes and for certain synthetic 
resins. It is also used as a dcnaturant for industrial alcohol. The produc- 
tion of crotonaldehydc has been recently established in the country. This 
standard is expected to assist manufacturers in regulating the quality of 
material produced and the consumers in selecting a material of acceptable 
quality for use as a dcnaturant for industrial alcohol. 

0.3 Wherever a reference to any Indian Standard appears in this specifica- 
tion, it shall be taken as a reference to the latest version of the standard. 

0»4 This standard is one of a scries of Indian Standards on alcohols and 
allied products. 

0,5 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accordance 
with IS: 2-1960 Rules for Rounding Off Numerical Values (Revised). 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 

0.6 This standard is intended chiefly to cover the technical provisions 
relating to the supply of crotonaldehydc, and it does not include all 
the necessary provisions of a contract. 



1. SCOPE 



1.1 This standard prescribes the requirements and the methods of test for 
crotonaldehydc suitable for use as a dcnaturant for industrial alcohol. 
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2. REQjUIREMENTS 

2.1 Description — The material shall be a clear liquid with a pungent 
suffocating odour consisting essentially of crotonaldehyde. The material 
shall be free from sediment and suspended matter. 

2.2 The material shall also comply with the requirements given in Tabic I, 





TABLE I REQUIREMENTS FOR CROTONALDEHYDE 




Sl 

No. 


Chabactkbistic 


REQUlBteMBNT 


Method of Test 
( Rkf to Cl No. 
IN Appendix A ) 


(1) 


(2) 


(3) 




(4) 


i) 


Specific gravity at 'n°j2TO, Max 


0*872 




A-1 


») 


Aldehyde content ( as crotonalde- 
hyde ), percent by weight, Mtn 


85 




A'2 


iii) 


Acidity ( aa CH3 COOH ), percent 
by weight, Max 


0-3 




A-3 



3. PACKING AND MARKING 

3.1 Packing 

3.1,1 The material shall be packed in suitable containers as agreed to 
between the purchaser and the supplier, and subject to the provisions of 
Red Tariff No. 18 Rules and Rates for Conveyance by Rail of Explosives 
and Other Dangerous Goods, issued by the Indian Railway Conference 
Association with any alterations or additions made thereafter. 

3.1*2 All containers in which the material is packed shall be dry and clean 
so that no impurities harmful to the end use of the material are introduced. 

3.2 Marking 

3.2.1 The material shall be supplied in accordance with the marking and 
delivery instructions given by the purchaser. 

3.2»2 Each container shaU he marked with: 

a) name of the material; 

b) manufacturer's name, initials or trade-mark, if any; 

c) net, gross and tare weight; and 

d) month and year of manufacture. 

3.2.3 Each container may also be marked sMitably with the ISI Certifi- 
cation Mark. 

Note — The use of the ISI Certification Mark is governed by the proviaions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
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made thereunder. The 1SI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requiremcnti 
of that standard under a well-defined system of inspection* testing and quality control 
which IS devised and suprrvised by ISI and operated by the producer. ISI marked 
products are also continuously checked by ISI for confohnity to that standard as a 
farther safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
fromithe Indian Standards Institution. 

4. SAMPLING 

4.1 Preparation of Test Samples — Representative samples of the 
material shall be drawn as prescribed in Appendix B. 

4.2 Number of Testa — Tests for the determmation of all the charac- 
teristics specified shall be conducted on the composite sample. 

4J3 Criteria for Conformity — The material shall be taken as conform- 
ing to this specification, if the test results of the composite test sample 
satisfy all the requirements prescribed. 

5. TEST METHODS 

5.1 Tests shall be conducted according to the methods prescribed in 
Appendix A. References to relevant clauses of Appendix A arc given in 
coi4ofTable I. 

5-2 Q,aality of Reagents — Unless specified otherwise, pure chemicals 
and distilled water [see 18:1070-1960 Specification for Water, Distilled 
Quality ( Revised ) ] shall be employed in tests. 

NOTK — * Pure chcmjcah ' shall mean chemicals that do not contain impurities which 
affect the results of analysis 



APPENDIX A 

[ Table h,-ftems (i) to (iii) ] 
METHODS OF TEST FOR CROTONALDEHYDE 

A-1. DETERMINATION OF SPECIFIC tiRAVYTY 

A-1.1 Apparatus 

A-1. 1.1 Spectfic Gravity Bottle — 50-ml capacity of Regnault type. 

A«L2 Procedure — Clean, dry and weigh the specific gravity bottle and 
ihc stopper. Fill the bottle with water and immerse it up to the neck in a 
constant temperature bath mamtained at 270 ±0'2°C for 20 minutes and 
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keep at this temperature for additional 20 minutes. Suck off the water with 
a bit of filter paper till the level reaches the graduation mark and weigh 
again. Empty the bottle, clean and dry. Repeat the operation with the 
material at 27**C. 



A — B 
C~B 



A-1.3 Calculation 

Specific gravity at 27^/27'C = 

where 

A = weight, in g, of the specific gravity bottle with the 

material at 27^*0; 
B = weight, in g, of the specific gravity bottle; and 
C ^ weight, in g, of the specific gravity bottle with water 

at 27°C. 

A-2. DETERMINATION OF ALDEHYDE CONTENT 
A-2.1 Reagents 

A-'2«l.l Alcoholic Solution of Hydroxylamine Hydrochloride^ 0*5 N — Dissolve 
35 g of hydroxylamine hydrochloride in 150 ml of distilled water and 
dilute to one litre with methanol. 

A-2.1.2 Aqueous Solution of Triethanolamine, 0'5 jV — Transfer 65 ml 
( 74 g ) of 98 percent triethanolamine to a 1 000 ml volumetric flask and 
dilute to the mark with water. 

A-2.1.3 Standard Sulphuric Acid Solution ( Dilute ) — 0*5 N. 

A-2.1 .4 Bromophenol Blue Indicator — 004 percent {wjv) alcoholic 
solution. 

A-2.2 Procedure 

A-2.2J Preparation of J/eutral Alcoholic Solution of Hydroxylamine Hydro- 
chloride — Add 30 ml of alcoholic solution of bromophenol blue indicator to 
one litre of the hydroxylamine hydrochloride reagent. From a burette 
add triethanolamine solution until the solution appears greenish-blue by 
transmitted light. Prepare the solution fresh before each series of the 
analysis. 

A-2.2.2 Prepare a sufficient number of heat-resistant pressure bottles to 
make all the blank and sample determinations in duplicate. To each 
bottle add 65 ml of neutralized alcoholic solution of hydroxylamine hydro- 
chloride and from a burette add exactly 50 ml of triethanolamine solution. 
Before capping, purge the bottle for 2 minutes with a gentle stream of 
nitrogen. This is best accomplished by means of a glass tube inserted 
through the neck of the bottle and clamped so that the opening is just above 
the surface of the liquid. Reserve two of the bottles for blanks and into 
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each of the other bottles introduce about one gram of the sample weighed 
to the nearest O'l mg. Allow the samples to stand together with the blanks 
at room temperature for 60 minutes. Shake the bottles occasionally. Cool 
each of the bottle slightly with tap water and uncap carefully to prevent 
loss of contents. Allow the contents to return to room temperature and 
titrate each of the blanks with standardized dilute sulphuric acid to 
greenish-blue end-point. Titrate each of the samples with standardized 
dilute sulphuric acid to the colour of the blanks approaching the end point 
dropwise until the colours match by transmitted light. 



A-2 J Calcnlatioai 

Aldehyde content ( as crotonaldchyde ), / P _. ^ ^ v 7*nft v v 
percent by weight = ^— "U^iy^LJ^Jl 



where 



B = average volume in ml of standard sulphuric acid solution 
required for the blanks, 

A ^ volume in mtllilitres of standard sulphuric acid solution 
required for the sample, 

^■a normality of standard sulphuric acid solution, and 

W = weight in g of sample taken for the test. 



A.3. DETERMINATION OF ACIDITY 

A-3.1 Reagents 

A«3.1.1 Rectified Spirit — 95 percent [conforming to IS : 323-1959 Speci- 
fication for Rectified Spirit ( Revised ) ]. 

A«3.L2 Standard Sodium ffydroxide Solution — 0* I N, 

A-^.l.S Phenolphthalein Indicator — Dissolve 0*5 g of phcnolphthalein in 
60 ml of rectified spirit [conforming to IS : 323-1959 Specification for Recti- 
fied Spirit {Revised)] diluted with water to 100 ml. Make the solution 
faintly pink by adding dilute sodium hydroxide solution. 

A-3.2 Procedure — Depending on the degree of acidity, choose a suitable 
quantity of the material. Dissolve 10 ml of the material in 50 ml of 
rectified spirit, neutralized to phenolphthalein and titrate the mixture with 
standard sodium hydroxide solution using 0*5 ml of the phenolphthalein 
indicator. 
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A-3.3 Calculation 

Acidity ( as acetic acid ), 6 F JV* 
percent by weight = — ^ — 

where 

V a= volume, in ml, of standard sodium hydroxide solution; 

N = normality of standard sodium hydroxide solution; and 

W — weight, in g, of the material taken for the test. 



APPENDIX B 

( Clause 4. 1 ) 
SAMPLING OF CROTONALDEHYDE 

B-L GENERAL REQUIREMENTS OF SAMPLING 

B-1.0 In drawing, preparing, storing and handling test samples, the 
following precautions and directions shall be observed. 

B-l.I Samples shall be taken in a protected area with good ventilation. 

J^l.2 Sampling instrument shall be clean and dry. 

B-1.3 Precautions shall be taken to protect the samples, the material being 
sampled, the sampling instrument and the containers for samples from 
adventitious contamination. 

B-1.4 To draw a represent^itive* sample, the contents of each container 
selected for sampling shall be mixed as thoroughly as possible by shaking, 
stirring, rolling or by any other suitable means. 

B-1.5 The samples shall be placed in suitable, clean, dry and air-tight, 
amber-coloured glass or metal containers on which the material has no 
acti^on. 

B*L6 The sample containers shall be of such a size that they are almost 
completely filled by the sample. 

B*L7 Each sample container shall be scaled air-tight with a suitable 
stopper after filling and marked with the manufacturer's name or trade- 
mark, the month and year of manufacture of the material, the batch number 
( if available ),and other details of sampling, such as the date of sampling, 
sampler's name, etc. 
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B.2. SAMPLING INSTRUMENT 

B-2.1 It is made of thick glass or metal on which the material has no 
action and is 20 to 40 mm in diameter and 400 to 800 mm in length ( see 
Fig. 1 ). 

-•-|^-^5 TO 10mm 



A 



E 
E 
o 
o 

CD 



o 
o 



.*-20 TO AOmm 



y 



Fro. 1 Sampling Tube 



The upper and lower ends are conical and reach 5 to 10 mm 
diameter at the narrow ends. Handling is facilitated by two rings at 
the upper end. For drawing samples, the apparatus is first closed at 
the top with the thumb or a stopper and lowered till a desired depth 
is reached. It is then opened for a short time to admit the material at the 
desired depth and finally closed and withdrawn. 
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B-2.1.1 For small containers, the size of the sampling tube may be 
altered suitably. 

B.3. SCALE OF SAMPLING 

B-34 Lot— In any consignment, all the containers of the same size 
and drawn from the same batch of manufacture shall constitute a lot. 
If a consignment is known to consist of different batches of manufacture or 
of different sizes of containers, the containers belonging to the same batch 
and size shall be grouped together and each such group shall constitute a 
separate lot. 

B-3.2 For ascertaining the conformity of the material in a lot to the 
requirements of the specification, tests shall be carried out for each 
lot separately. The number of containers to be selected for this purpose 
from a lot shall depend on the si/e of the lot and shall be in accordance 
with the col 1 and 2 of Table 11. 



TABLE II SCALE OF SAMPLING 

No. OF Contain* Rs to 
UK Sklectkd 

n 
(2) 

« 

3 
4 
5 

7 

8 

9 

10 

•When the lot hi7c is 3 or less, thr number of containers to be selected and the method 
ofjudgmg (he conformity of the lot to the specificauon leqiurements shaH be as agreed 
to between the purchaser and the supplier. 



B>3.3 These containers shall be selected at landotn fiom the lot and 
in Older to ensuie landomness of selection a random number table as 
agreed to between tlie purchaser and ihe suppln-t shall be nsrd. In osc 
such a table is not available, the following prorcdmc is iTfommondrd for 
use: 

Arrange aJI the containers in the lot in a systematic manner 
and startingfrom any container, count them as 1, 2,. .. up to r and 
wo on, where r is the integral part of N/n ( J{ being the lot size 
and n the number ofcontaincrs to be selected ). Every rth container 
thus counted shall be withdrawn to give a sample for tests. 

10 



Lot Si/t 




A 






(I) 




Up 


to 


3 


4 


J, 


15 


10 


)> 


40 


41 


i» 


65 


()(> 


i» 


110 


111 


»» 


180 


181 




300 


301 


and above 



IS 1 2632* 1964 

BA. PREPARATION OF TEST SAMPLES 

B-4.1 From each oi the containers selected according to B-3.3, a small 
representative portion of the material sufficient for carrying out tests as 
indicated in 2 shall be drawn with the help of the sampling tube ( see B-2.1 ). 

B-4.2 Out of these portions, equal quantity of material shall be taken and 
mixed thoroughly to form a composite sample, not less than I 500 ml 
The composite test sample shall be divided into three equal parts, one for 
the purchaser, another for the supplier and the third to be used as a referee 
sample 

B-4.3 The composite samples shall be tiansferrcd to containers of 600-ml 
capacity and shall be sealed and marked with full identification particulars 
given in B-1.7 

B-4.4 The referee test sample shall also bear the seal of both the purchaser 
and the supplier It shall be kept at a place agreed to between the 
purchaser and the supplier, to be used m the case of any dispute between 
the two 
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